Introduction
============

Since its introduction in 1985, laparoscopic cholecystectomy has rapidly become the method of choice for elective procedures and remains one of the most frequently performed operations in developed world ([@r1]), including Croatia and Sestre milosrdnice University Hospital Centre. The first laparoscopic cholecystectomy in our hospital was performed in 1996. Since the introduction of this method, most surgeons in our hospital have preferred to discharge patients after at least 48 h based on their experience. Studies suggest that most patients having undergone elective uncomplicated laparoscopic cholecystectomy can be safely discharged after 24 postoperative hours, and in some cases, discharge on the same day can be considered ([@r2]).

Our study was set up to reevaluate the hospital-established practice of patient discharge on postoperative day 2. We hypothesized that the length of stay could be reduced to 24 h in cases of elective uncomplicated laparoscopic cholecystectomy.

Patients and Methods
====================

We carried out a retrospective review including patients that underwent elective laparoscopic cholecystectomies in Sestre milosrdnice University Hospital Centre during the year 2016. A total of 678 cholecystectomies were performed during the year. Cholecystectomies during other procedures (Whipple operation, gastrectomy, etc.), procedures for acute cholecystitis and conversions to open technique were excluded. There were 352 elective laparoscopic cholecystectomies performed during the year, while data on 15 patients were insufficient for analysis of postoperative recovery; thus, 337 patients were ultimately included in the study. Twenty-eight patients had previously undergone endoscopic retrograde cholangiopancreatography (ERCP), and 12 patients had previously suffered a bout of pancreatitis. There were 248 female and 89 male patients, average age 54 years; the oldest patient was aged 87 and the youngest 18.

Data were collected from discharge letters, operative protocols and ambulatory check-up documentation archived in the hospital patient admission system (*Sustav prijema pacijenata*) computer application. Radiologic findings were extracted from ISSA computer application.

We analyzed operative findings, drain placement, length of postoperative hospital stay, and incidence of early and late postoperative complications requiring ambulatory treatment or hospital readmission. Ambulatory follow-up documentation was analyzed to monitor patient recovery including wound healing, incidence of postoperative pain and introduction of regular diet.

Results
=======

In the period from January 1, 2016 to December 31, 2016, a total of 337 patient outcomes were analyzed. We found that in all 337 cases, abdominal drain was placed in the subhepatic space; data on the time of drain removal were insufficient, but most were removed on postoperative day one. Polyposis of the gallbladder was the indication for operative treatment in 15 cases, and only one case was confirmed by histopathologic analysis. In two cases, histopathologic analysis revealed adenocarcinoma of the gallbladder. In 14 cases, another procedure was completed during the operation, including 6 repairs of umbilical hernia, 1 extirpation of a mesenteric cyst, 1 drainage of a liver cyst, 1 extirpation of a benign abdominal wall tumor, 1 bilateral TEP hernia repair, 1 resection of a fistula between the transverse colon and the gallbladder, 1 liver biopsy for suspected neoplasm, 1 salpingectomy and 1 Nissen fundoplication.

The mean postoperative hospital stay was 2.38 days (SD 0.77, median two days), ranging from 1 to 6 days. Some patients that required longer stay included four people with hospital urinary infections, four people that needed adjustment of anticoagulant therapy, and ten people prescribed oral antibiotic therapy after discharge (mostly empirical therapy for patients that had previously undergone ERCP). Patients operated on Thursdays and Fridays were often discharged on Mondays (i.e. on postoperative day 3 or 4) because of administrative reasons.

Concerning complications, two patients had significant bile or hemorrhagic drain secretion, both during the first 24 postoperative hours. The patient that had fever and 200 mL of suspected bile drain secretion did not require reoperation. Follow-up abdominal ultrasound showed no intra-abdominal fluid collection, the secretion stopped, and fever subsided after empirical antibiotic therapy. The patient that required reoperation fainted and suffered head injury during his first postoperative night; computed tomography (CT) of the brain showed no signs of brain damage or skull fracture. On the first operative morning, there was significant blood discharge noted in the abdominal drain; abdominal ultrasound and CT scan confirmed intra-abdominal bleeding. Emergency laparotomy was performed and an aberrant hepatic artery was ligated. Further postoperative recovery was uneventful and the patient was hospitalized for six postoperative days.

Fourteen (4.15%) patients sought emergency surgical care after discharge, four (1.18%) of these required hospital readmission. The reasons for the emergency room visit were pain, fever and/or vomiting. Ten patients were released home, eight had normal ultrasound and laboratory findings. Two patients started antibiotic therapy, one for urinary tract infection and wound infection each. The four patients that were readmitted to the hospital suffered different complications, as follows: one patient was readmitted on postoperative day 12 for subhepatic hematoma; the symptoms regressed after intravenous antibiotic therapy and no surgical procedure was required; one patient was admitted on postoperative day 9 for suspected choledocholithiasis; further tests showed no signs of gallstones in the common bile duct; and two patients were readmitted for signs of pancreatitis (on postoperative day 9 and 14) but no further surgical intervention was needed.

There were 283 (83.97%) patients that had an entirely uneventful postoperative recovery with no symptoms and complications recorded during follow-ups. Of the remaining 54 patients, 42 suffered objective minor complications ([Table 1](#t1){ref-type="table"}) and 12 had subjective symptoms, which could not be verified with clinical, laboratory or radiologic findings (itching, vertigo). The majority of these complications occurred more than a week after the operation. Most required diet adjustment, symptomatic treatment and/or minor surgical intervention, while some required no intervention at all.

###### Minor complication incidence

      Complication                  Number of cases (N=42)       Percentage (%)
  ----------------------------- ---------------------------- --------------------
      Minor abdominal pain          14                           4.15
      Wound swelling/hematoma       7                            2.07
      Wound infection               7                            2.07
      Urinary tract infection       5                            1.48
      Occasional vomiting           3                            0.89
      Heartburn                     3                            0.89
      Obstipation                   3                            0.89

Discussion
==========

Since the introduction of the laparoscopic method and its near-universal acceptance, there have been attempts to exploit the method advantages. These benefits include shorter hospital stay, less postoperative pain, faster return to full activity, and reduced costs ([@r3]-[@r7]). Early studies concluded that it could be safely performed as an outpatient procedure in high-volume academic centers ([@r8]).

Based on the combined experience of the Department of Surgery, Sestre milosrdnice University Hospital Centre, our current practice includes minimum two postoperative days after laparoscopic cholecystectomy. While some surgeons often discharge their patients after 24 hours, most tend to respect the Department policy of 48 postoperative hours or more. This practice has proved to be safe, and some feel there is no need for change.

With more than 350 elective laparoscopic cholecystectomies *per* year, our hospital can be considered a high-volume center concerning this procedure. All of our abdominal surgeons perform the operation and are considered proficient in it.

The study we undertook showed an extremely low rate of hospital readmission after discharge (1.18%), and readmission occurred on postoperative day 11 on average (ranging from 9 to 14 days). As shown earlier, only one patient required another laparotomy because of bleeding. The one patient that had a suspected bile leak showed no further drain secretion and no evidence for abdominal collection. These were the most dangerous early postoperative complications, and both showed symptoms in the first 24 postoperative hours.

Other minor complications (n=42, 12.46%) were noted during later follow-ups and could be treated efficiently in outpatient setting; some may have been caused by factors during hospitalization including at least one case of nosocomial urinary infection.

Since no serious complications occurred during the second 24 postoperative hours, it can be assumed that the majority of patients included in the study could have been safely discharged on postoperative day one. This would have allowed a higher turnover of patients on surgical wards, thus allowing more procedures and more vacant hospital beds. Since our hospital serves a large proportion of the Zagreb and Central Croatia population, including emergency services, a higher patient turnover is certainly desirable (if safely achievable). It could also help reduce the time on hospital waiting lists, which are a chronic issue in the Croatian healthcare system.

The cost reduction that could be achieved by decreasing the average hospital stay by one day is hard to access. The current health policy in Croatia computes hospital stay costs by the procedures undertaken, not by days of treatment or materials used. The only estimate that can be used is the sum awarded after outpatient laparoscopic cholecystectomy performed in certain Croatian hospitals. This sum amounts to approximately 6700 Croatian HRK (about 900 €). These circumstances make it nearly impossible to calculate the potential financial benefit of earlier discharge.
